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"Hearing system prostheses" 

Cross-Reference to Related Applications 

5 The present application claims priority from Provisional Patent Application No 

2003907101 filed on 22 December 2003, the content of which is incorporated herein by 
reference. 

Technical Field 

10 

The present invention relates to hearing prostheses and in particular, to external, 
wearable components of hearing prostheses. 

Backgroimd 

15 

A cochlear implant hearing prosthesis delivers electrical stimulation to the 
auditory nerve fibres thereby allowing the brain to perceive a hearing sensation 
resembling the natural hearing sensation normally deliv^ed by the auditory nerve. 

20 As shown in prior art drawing Fig. 5, a cochlear implant hearing prothesis 

typically comprises an external assembly of components 51 and an implantable 
assembly of components 52. 

The extemal assembly 5 1 includes a primary signal processor unit in the form of 
25 a speech processor unit 56, a transmission coil 57 and a microphone unit 58, The 
primary signal processor xmit includes an internal power source, such as a numb^ of 
batteries, and is connected to each of the transmission coil 57 and microphone unit 58 
via cables 59. 

30 The internal assembly 52 typically includes a receiver antenna 55, a 

receivCT/stimulator unit 53, and an intracochlear electrode assembly 54. 

In operation, the microphone 58 detects sounds, such as speech and 
environmental soimds and converts these into an electrical signal. The electrical signal 
35 is then encoded by the speech processing electronics in the primary signal processor 
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unit 56. The encoded output signal is then transcutaneously tcansmltted to the intemdl 
assembly 52 via a radio firequency (RF) link- 

In zecemt times, the speech processor unit and tiie micfophone imit have been 
S Gomhined to &tm a single unit that is worn behind the ear. This ia refetred to as a 
behind &e ear (BTE) speech pnKsessor unit 

Referring to prior art drawing Fig. 6, the BTB speech processor unit 61 is 
nonnally manuiaotared by moulding a mgiTi body and an inter-engageable battety 
10 carrier. This anangement^iableS'the battedes 62 to be readily x^laced* 

The BTB speech processor unit 61 is relativriy exprasive and must undergo an 
optimisation procedure following incantation of the implantable assembly 52. While 
Ihe operabilily of the signal processing aspects of the BTE speech processor unit can be 
15 varied by clinical software during the optimisation procedure, usually in a clinician's 
practice, other aspects of operabihV »o fer more limited. This is particularly the case 
wi& external, user inter-actable features. 

It is desired to provide an arrangement that inqiroves ^pon earlier proposals, or 
20 at least provides a useful alternative. 

SiimiYtflry 

According to a first aspect^ the presmt inveotion is a hearing prosthesis system 
. 25 compnsmg: 

a first housing containing a primary signal processing unit that recrives tignals 
output by a microphone; and 

a plurality of second housings that are rranovably connectable to Ihe first 
housing; 

30 whordn only one of said second housings is comectable to said first housing at 

any one time and further wherein at least one of said second housangs has a user 
interface that provides control of one or more features of the operation of the primary 
signal processor. 



According to a second aspect the present invention is a hearing prosth^is 
comprisingi 



wo 2005/062668 



PCT/AU2004/001803 



3 

a first housing ccmtaiiiiiig apriniaiy signals oxitpxit 

by a microplioiie; and 

a second housing removably coxmectable to the first housing; 
whereia a xjser interface is provided on the second housing that provides control 
5 of one or more features of the operation of the primaiy signal processor. 

According to a third aspect, the present invention is a hearing prosthesis 
conxpdsing: 

a first housing containing a prunaty signal processor that receives signals output 
10 by a microphone; and 

a remote module; 

whecdn a user inter&ce is provided on the remote module that provides control 
of one or more features of the operation of the primary signal processor. 

15 According to another aspect, the present invention is a speech proces^g unit 

for a hearing prosthesis recipient, the speech processing unit comprising: 

a main part configured for wearing behind an ear of the hearing prosthesis 
recipient, the main part induding a primary signal processor for carrying out piimdiy 
signal processing functions associated wifh Hbs speech inrocessing unit; and 

20 a -replaceable part being removably cormectable with the primary part, the 

replaceable part including a user interface for communicadon witii the primary signal 
processor* 

According to another aspect^ the present invention is a speech processing unit 
25 for a cochlear inqplant recipient, the speech processing unit comprising: 

a main part configured for wearing behind an ear of the cochlear implant 
redpient, the main part including a primary signal processor for carrying out primary 
signal processing functions associated with the speech processing uni^ and 

a replaceable part being removably connectable with the piimaiy part, the 
30 replaceable part including a battegcy cornpartment and user interface for communication 
with the primary signal processor. 

Brief Description of the Drawings 

35 By way of example only, preferred embodiments of die invention are described 

with loforence to the accompanying drawings, in which: 
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Fig. 1 is a side elevation view of an external componmt of a hearing prosthesis 
accoiding to the pres^ disdosiire; 

5 Fig. 2 is a side, elevation view of ano£her external component of a hearing 

prosthesis according to the preset disclosure; 

Fig. 3 is a view of another external component of a hearing prosthesis according 

to the present disclosure; 

10 • 

Fig. 4 ia a sdiemadc view of a hearing prosthesis system according to flie 

present disclos[ur^ 

» 

Fig. 5 is an example of aprior art external assenibly; and 

15 

Fig. 6 is another example of a pxiOT art external assembly. 
Detailed Description and Best Mode 

20 Referring to Fig. 1, a BTE speech processor unit 10 includes a first housing 11 

(or a rr>«i>> part), an ear hook 12 and a second housing 13 (or replaceable part). The 
first and/or second housing can he formed of a metallic material, a ceramic material^ a 
polymeric material, or some combination theieo£ 

25 The BTE speech processor unit 10 is connected to a headpiece 37 via a cable 3 

whic^ extends from the first housing 1 1 . 

The first housing 11 includes a primary signal processing electronics for 
opecating the BTE speech processor unit 10. In tbis example, a microphone 11a is 
30 mounted on the first housing 11. However, the microphone can be positioned 
elsewh^, such as on Che headpiece 37, on the second housing 13, or on the clottnng of 
the recipient. 

The headpiece 37 comprises an antenna coil 38 that is capable of transmitting 
35 signals to a complementary antemia implanted* within die recipient. In addition, the 
antenna coil 38 is enable of receiving signals transmitted fitim the implanted antenna. 
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Tlie antenna coil 38 siarounds amagnet 39 iiiat is attracted to a complCTnientaiy magnet 
implanted within the recipient The magnetic attraction serves to retain the anteraia coil 
3 8, ditting lase, in the desired position on the head of the recipient 

S llie BTEspcedi processor imzt 10 fboii^ 

removably connectable to the firsl bousing 11. It is envisaged Ibat the second housing 
13 is normally replaceable by the recipient 

The second housing 13 includes a xiser inter&ce panel 14 having two push 
10 buttons 15, 16 and a dial 17- Push button 15 is used to activate and deactivate the 
speech processor within the £br5t housing 11 and is also used to select the speech 
processor programme being perfiormed by the speedi processor. Hie dial 17 allows 
adjustment of the volume and sensitiviQr of the speech processor while the push button 
1 6 allows the recipient or their carer to select whether the input to the speech processor 
IS is provided by the miii^rophon^ a telecoil or a mixture of inputs. The user interface 
panel 14 is either removably or non-removably mounted to the second housing 13. 

The present in:ventors have realised that providing for replaceability or 
interchangeabfflty of the user intec&ce can provide significant recipient benefits, 

20 compared with the manufacturing costs and total purchasing costs for an external 
component assembly of a hearing prosthesis. For example, it may be desired to provide 
larger push buttons for the elderiy while cWldrea and infeuts may require more 
simplified interlod^ble controls. Similarly, ah exp^enced user may require a more 
complex inter&ce and/or greater flexibilily with the internal workings of the speech 

25 processor. 

Another advantage includes fihat the recipient can choose ihe user interfece that 
suits them and/or their lifestyle. They also have the option of being able to delay a 
final decision as to which user inter&ce they wish to use until after the purchase of llie 
30 speech processor unit If desired, they also have the option of changing the user 
inter&ce of "dieir system wi&out the need to purchase a new speech processor unit 

The system also has the advantage that ihe user is able to upgrade then: user 
interfece if and when desired. An Tq)grade may be made because a new type of user 
35 interface has been made available and/or because the user interface has failed and so 
needs to be replaced. The user inter&ce bei^dg actuatable is vulnerable to damage and 
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this ability to be abl^ to replace the user inter&ce witiioxit havmg necessarily to replace 
the speech processor unit x$ an advantage of the present system. 

A finlber advantage of the BTB sp eec^ processor nnit i$ fhat the parts whi^di are 
5 most vidneFable to damage and/or fhat are less expensive can be easily replaced. 

Turning now to Fig. 2, there is depicted a BTE speech proc^sing unit 20 having 
an alternative user interface panel 24. As with ttie user inter&ce panel described in 
relation to Fig, 1, the interfece panel 24 of Fig. 2 can be removably or non-removably 
1 0 mounted to the second housing 23. 

Hie user interface panel 24 includes two tactile position controls 25, 26 fhat ^ 
through their position, provide fbedbadc to the recipient and/dr their carer as to the 
setting of that control. Bolii tactile position controls 25, 26 comi^se a switct that is 

15 movable between at least three settings. Switch 25 is a three-position switch that 
allows a recipient and/or tiiedr carer to select which speech programme is to *be used. 
Dial 27 allo\ira adjustment of the volume and settsitivity of the spccdi processor. 
Switch 26 allows a recipient and/or their car«: to set wheflier the speech processor is 
receiving input jGcomtiio microphone^ a telecoil, or a lEiix of s^ Theswitdi26 

20 also allows the recipient and/or their carer to adjust the operation of the speech 
processor such that it can detect relatively softer sounds^, such as whispers. 

In Fig- 2, the usex inted&oe 24 is enclosed within a i^iliently flexible cov^ 28. 
The cover 28 protects the nser inter&ce 24 but also allows more precise control of the 
25 user tnter&ce 24 by the recipint and/or their carer. 

In the arrangements shown in Figs. 1 and 2, the first honsixig 11 for the speech 
processor is provide! withoxrt a user interfece. Therefore, any modification of its 
performance must be performed duough the user interface on the second housing (13 or 
30 23). 

As shown in Figs. . 1 and 2, more tiban one type of second housing can be 
removably monntable to the first housing 1 1. The various types of second bousing can 
vary in flie type of user interfece panel fliat is provided thereon. This allows a recipient 
35 and/or their carer to customise the hearing prosthesis by selecting the ns» interface to 
be used with their hearing prosthesis at any one tune. 
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The first housing containing the speech processor \mt can be coiinectabl© to 
more than one type of power supply. In the examples of Figs. I and 2, the second 
housing (13 or 23) contains a power supply for powomg ftue componentry of the 
5 prosflxesi3. On mounting ofiflie second housing (13 or 23) to the first hov^ 
. * power supply is able to provide power through an electrical connection to the speedi 
processor. Preferably, the power supply within the second housing convpris^ one or 
more rechaiseable batteries. 

10 Referring now to Fig. 3, there is shown flie first housing 11 and an ear book 12 

as eaili^ desCTbed in relalion to Fig. L However in comparison with the atrangemCTt 
desoibed in relalion to Fig. 1, tbe second housing 13 is replaced by ass^bly 300. 
Assembly 300 includes a connectox unit 31a and a remote modole 32, connected via 
cable 33. 

15 

The first housing H relies on cable 33 to provide data and power transfer 
between the temote module 32 and a connector unit 31a that is removably connectable 
with Ihe speech processor 31. Howev^, it will be appreciated that vdrele$s 
transnussion can be utilised to transfer data .and control signals between the remote 
20 module 32 and tiie speech processor and/or vice versa. 

The remote module 32 includes a user interface panel 34, which is optionally 
removable/replaceable &om the connector unit 31a. In the case of a 
removable/replaceable interface panel 34, tiiis allows a rec^ient and/or their carer to 
25 fhrfher customise the hearing prosthesis by selecting the user inter&oe to be used wifh 
their hearing prosthesis at any one time. 

The user interface panel 34 includes two push-button switches and a dial similar 
to that of ]user interface panel 14 earlier described in relation to Fig. 1 . 

30 

In the example shown in Fig. 3^ the ronote module 32 also houses a power 
siQjply fbr at least some of the componeotiy of the external component 30 and 
particularly the speedi processor. Preferably, the pow^ supply comprises two 
rechargeable batteries 35. - 
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The remote module 32 can be worn on the body of ifa© redpieaty such as hy 
being clipped to or placed in die poeket of clothing of the xecipiMt 

A system of inlerchangesble parts will now be desmbed wilh lefec^ice to Fig. 
5 4.. 

The first hoiising 1 1 can .be iwx>vided as part of a hearing prosthesis system 40 
which can provide several intendiangeable configurations. Hence the recipient or &eix 
carer is provided wife a number of options as to what may b e connected to tibie speech 
10 processor 31 housing at any one tune. 

The ^stem 40 includes an Option to oonntet a second housi]]® 41 that indndes a 
power supply 42 and radio frequcncgr (RF) signal receiver circmtry that receives and 
processes RF signals output by the remote module 32. In tins arrangement, the remote 
15 module 32 incorporates RF signal transmission circuitry for transmitting signals to the 
housing 41 in response to adjustments made to the user interface 34 on the remote 
module 32. 

The system 40 can also include an option to coimect a second housing 43 that 
20 includes a power supply, a visual display device 44 and user interface 45. The 
exemplary display device 44 is a liquid crystal display, however, other suitable displays 
are envisaged. The Hquid crystal display 44 provides feedback to the recipient or tfaeor 
caiisr as to the perfbnnance of the system 40* 

25 The flrstwn 40 can also include an option to connect a second housing 46 that 

includes a power supply and dicuitry that not only receives and processes RF signals 
but also can transmit signals back to a remote module 47. In this case, the remote 
module 47 as well as housing a power source has a user interfece 48 and a liquid crystal 
display (LCD) 49 for providing feedback to the redpienl or Iheir carer as to the 

30 perfotmance of the system 40. 

Optionally, Ae first housing user mlerfece can control some or all of tfie same 
features that are controllable by the user interface on the second housing 23 and/or the 
remote module 32. The first housing user interface, if present, can be rendered parti aUy 
35 or fuUy inoperable when a second housmg 23 and/or remote module 32 as defined 
herein is used in conjunction with flie first housing of the hearing prosthesis. The first 
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housing user ixiter&ce con be removably or non-oemovably mounted to the fiist 
housing. 

The user uxter&ceofihe second housing 23 and/or ihe remote module 32 <^ be 
5 selected fiom a ran^ of types of usar int^&ces that are available fbt use by the 
redpient of the hearing prosfhess or the redpienffs carer. For example, Ihe user 
inter&ceof the second housing 23 can be die same or difif<^ait fiom that available on a 
ronote module 32. . Wh^ a user intedace is provided on the first housing, the user 
inter&ce of the second housing and/or the remote module can be different firom that 
1 0 provided on the first housiiiig. 

In alternative configmradoos, onefoxmof auserint^&cecanbeixcovidedonthe 
first housing 11 to control differmt fbatores of ^ hearing prosthesis than that of the 
features controlled by the user inter&ce panel of the second housing 23 and/or the 
15 remote module 32. 

It will be appreciated by persons skilled in the art that niunerous variations 
and/or modificatiodis may ^e made to the invention as shovm in the spedfic 
embodiments without departing ftom the scope of flie invention as broadly described. 
20 The present embodimimts are, th^efore, to be considered in all respects as illustraiive 
and not restrictive. 

Tbioughout this specification the word "comprise", or variations such as 
*'compri$e$'' Or "comprising", will be understood to imply the inclusion of a stated 
25 element integer or step, or group of elements;, integers or steps, but not the exclusion of 
any other element, integer or step, or group of elements, integers or steps. 

It will be appreciated by persons skilled in the art that numerous variations ' 
and/or modifications may be made to the invention as shown in the specific 
30 embodiments without departing fixmi tiie spirit or scope of tiie invention as broadly 
described. The present embodiments are, therefore, to be considered in all respects as 
illustrative and not restrictive. 



